Introduction. A finite, simple, undirected graph G has vertex set V (G) and edge set E(G). The order of G is |V (G)| and the size e(G) of G is |E(G)|. For S ⊆ V (G), let G[S] denote the subgraph of G induced by S and G[S, V (G)−S] denote the spanning subgraph of G with edges xy where x ∈ S and y ∈ V (G) − S. For U ⊆ V (G), let N G (U ) = {y ∈ V (G) : ∃xy ∈ E(G) with x ∈ U} and N G (U) = N G (U) ∪ U . Of course, N G (v) = N G ({v}) and the degree d G (v) of v in G is |N G (v)| for v ∈ V (G). For S ⊆ V (G), let b G (S) = |{xy ∈ E(G) : x ∈ S, y ∈ V (G) − S}| and b G (s) = min{b G (S) : S ⊆ V (G), |S| = s} (0 ≤ s ≤ |V (G)|).
The Cartesian product G H of graphs G and H is the graph with vertex set V (G)× V (H) where vertices (g 1 ,h 1 ) and (g 2 ,h 2 ) are adjacent if and only if g 1 = g 2 and h 1 h 2 ∈ E(H), or, h 1 = h 2 and g 1 g 2 ∈ E(G). For a graph G, define G 1 = G and G n = G n−1 G for n ≥ 2. We use the following recent isoperimetric result of Tillich [6] . Here K a denotes the complete graph of order a and K a,a denotes the complete bipartite graph with parts of order a. Lemma 1.1 (see [6] ). For G = K n a with a ≥ 2 and n ≥ 1,
and, for G = K n a,a with a ≥ 1 and n ≥ 1,
Let G be a graph of order n and size N. The probability space Ᏻ(G, p) consists of all spanning subgraphs H of G where edges of G are chosen for H independently with probability 0 ≤ p = p(n) ≤ 1, so that, Pr(H) = p e(H) q N−e(H) where q = q(n) = 1−p(n).
(We denote the random graphs in Ᏻ(G, p) generally by G p .)
In this paper, we determine the limiting probability that G p is connected for G = K n a and K n a,a . Specifically, we show that
Our first result includes those of Burtin [3] , Erdös and Spencer [5] , and Bollobás [1] as a special case (a = 2). Our approach is similar to [1] .
The r th factorial moment of a random variable (r.v.) X is denoted by E r (X). We write X n d → X when the sequence X n of r.v.s converges in distribution to the r.v. X. Also, we write P λ for a r.v. having Poisson distribution with mean λ.
Let [n] = {1,...,n} when n is a positive integer. For a real number x and a positive integer n, let (x) 0 = 1 and (x) n = (x) ···(x − n + 1). The cardinality of a set S is denoted by |S|. The greatest (least) integer at most (least) the real number x is denoted by x ( x ). We write ≤ for an inequality that holds absolutely for the parameters considered and * ≤ for an inequality that holds for the parameters considered and all sufficiently large n. We refer the reader to Bollobás [2] for random graph theory and to Durrett [4] for probability.
Results.
We use the following result from [1] .
Assume n ≥ 2∆ + 4, since the result is vacuously true otherwise, and ∆ > 0 (the righthand side is defined to be 0 for ∆ = 0).
n for fixed a ≥ 2 and for n ≥ 3. Note that V (G) is totally ordered lexicographically which naturally extends to u-subsets of V (G). In Lemma 2.2 and Theorem 2.5, λ(n) > 0 for all n.
denote the number of isolated vertices in G p . Fix r ∈ P and let Ꮽ r denote the set of r -tuples of V with distinct coordinates;
≥ a nr e −r 2 /a n − a n(r −1) r an. Observe that the number of edges in G incident with
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and X n d → P λ (see [4] ). e ln n n 
.,d u } in S (⊆ V (G)) which is totally ordered; take the (uniquely determined) first t − u vertices of (N G (d 1 ) ∩ (S − U)) ∪ ···∪(N G (d u ) ∩ (S − U)) (⊆ V (G)); and add the remaining w vertices W of S. Then
is an injection. Hence,
Here log a s n * ≥ n − 2log a n, (2.25) so that
hence,
We take the first t vertices of T for H 1 where t = s(1 − ) with s = 2(a −1)s/ log a n so that 0 < (a− 1)/ log a n * < * < 2(a − 1)/ log a n * < 1/5. Then
and the average degree d 1 in H 1 satisfies
Let u = a n / ln 6 n , so that (a − 1)n + 1 * < u * < t − (a − 1)n − 1, and by Lemma 2.1, for all sufficiently large n, there exists U ⊆ T , |U| = u, and 
; and add the remaining w vertices W of S. Then 
